Abstract
Introduction
A certain degree of computer literacy as well as the ability to access and use the internet are essential in order to fully participate in today's society [1] . Especially older people could benefit from internet access in a social and psychological way [2, 3] . There are several studies pointing out that the use of the internet can reduce social isolation and facilitate communication with family and friends [4] . There is a growing interest in the use of internet games as a means to educate and train people [5] . The combination of game technology and therapeutic methods can lead to beneficial therapeutic effects [6] . Especially people with disabilities or age-related functional decline can benefit from new developed Online Cognitive Training Platforms. In recent years, many clinical trials were conducted giving evidence that serious cognitive games have a significant positive impact on older personʼs mental and physical health and wellbeing [7] . Moreover, the motivational approach can help older people exercising regularly in their home environment. Although older adults will mostly benefit from online cognitive training platforms, only a small number of this age group are using them. A reason might be lacking usability of online games and problems with the operation of new technical devices. In general, standard computers and laptops are mainly operated with a mouse, while mobile devices such as tablets or smartphones are normally accessed directly by touching the screen with a finger. Devices operated by touchscreen are ubiquitous and their development marks an important step in the on-going technological revolution. In addition to public information displays in banks, airports or railway stations, mobile multimedia devices such as smartphones or tablets are operated via touchscreen. In comparison to the mouse, directly touching elements on a tablet is seen as a more "natural" alternative [8] . Due to the demographic development, an increasing amount of older people need to become acquainted with this new way of interacting with a computer. However, touchscreens were developed in the last 20 years, thus many older adults find them difficult to use. Operating a device via touchscreen could provide a possibility to overcome some of the problems older adults have with computer usage. For example, using a computer mouse generally requires a high degree of fine motor skills. Hence, reduced motor skills -as are common among many older people -can lead to unnecessary barriers in computer usage. In contrast, touchscreens enable a more direct input an require less fine motor skills than regular computer mice [9] . However, both the direct and the indirect control offer advantages and disadvantages. The mouse control allows greater precision and there is a higher number of controls (left/right button, scroll wheel) as opposed to a single finger when operating a touchscreen. Furthermore mouse control allows accelerated movements (ability to have a non-linear relationship between the speed of moving the pointing device and the on-screen pointer: moving the mouse fast makes the on-screen pointer move even faster) and offers a visible cursor. On the other hand, touch operations also show some clear benefits compared with the use of a PC mouse. When moving the hand from one input device such as the keyboard to another, there is no time required which make touchscreens suitable for mobile use [9] . Various studies have shown that the handling of touchscreens is easier to learn -people can easily learn how to use them, even without prior experiences or instructions [10] , and they seem more fun to use [11] . However, touchscreen operation does not seem suited for executing complex tasks or writing long messages or texts. In the present study, we will investigate how older adults perform with a specific serious gaming platform for cognitive training. The authors wanted to investigate the differences when using the platform on a PC and a tablet. It is also interesting which input device were preferred by older adults who used both a tablet and a PC for solving several tasks. Following the results of Robert et al. [12] regarding recommendations for the use of serious games in people with alzheimer`s disease the authors want to derive generally recommendations from the results for developers of serious gaming platforms.
Methods

Participants
A total of 50 participants took part in the study. On average, the subjects were aged approximately 71 years (Range: 61 -93 years) and it was a mostly well-educated (over 50 % had a university degree) and urban sample (from the city of Berlin). The majority of the participants reported frequent use of both the computer and the internet. In contrast, tablets, smartphones or other touchscreen devices were only used by a small part of the older adults in this sample. Only 22.4 % of the participants had used a tablet prior to this study. Overall, the sample is highly interested in technology. Two thirds of the participants reported an interest in technology and technical issues. In a section of a validated technology commitment questionnaire [12] the participants achieved an average score of 15 points (20 points being the maximum score).
Apparatus
In the study we investigated the performance of older adults with an online platform on a computer (Screen size: 22 inch) and a tablet (10 inch). The platform was developed within the German, publicly funded research project LeVer. The aim of the project was to create an innovative online service that can help to prevent and rehabilitate cognitive impairments in elderly people. The platform consists of four areas:
• The cognitive training • A personal area, with the possibility to communicate with other users by messaging or audio-video communication • An information area, where you can find specific information on healthy aging, nutrition and cognition and a forum • Settings, for adjusting the volume or the type size The PC and tablet version of the platform were identical regarding structure, design and functions, there only difference was the size of presentation due to different screen sizes.
Design
After an initial screening, participants completed several questions regarding their sociodemographic background, computer and tablet usage and self-efficacy. The order in which devices were presented and tested by the participants was randomized. After randomization the participants were asked to perform six tasks on tablet and PC: Before starting with the first task, the participants were briefly instructed about the most important functions of the platform and about the use of a tablet keyboard. Subsequently, the participants were required to solve the six tasks using a mouse and a touchscreen, presented in counterbalanced order.
In several previous studies, touchscreens were rated as the most "natural" or "compelling" input devices [8, 10] . Due to the fact that "naturalness" is not an objective performance measure, speed, performance, error rates and user preference when using a touchscreen or mouse were analyzed for each task. Errors were protocolled in a standardized manner. After the participants conducted the tasks for the first time with the first device, they were asked about usability (AttrackDiff Questionnaire, [13] ; System Usability Scale, [11] ; Rating Scale of Mental Effort (RSME), [15] ), design and user-friendliness of the platform. After the second session, they were asked about their preferred device and the advantages and disadvantages of PC and tablet PC respectively (figure 3).
Results
The participants had to solve six tasks on the platform on both devices -PC and tablet. The tasks included typical functions of a webpage such as login or writing messages. In the present study, performance regarding the time required and the mistakes made, when using the same platform on PC and tablet, were investigated. For each task, the participants could achieve a maximum of two points -if they managed to solve the task without help and without making a mistake. Without making a mistake meant in this case finding the right solution with the first attemp. Furthermore we assessed which device was preferred by older adults when using the platform.
Duration and success rate of single tasks
Task 1: Log in The first task was to login to the platform, similar to other online platforms. The most frequent error when using the PC was writing the name or the password incorrectly (n=3). On the tablet, the most frequent error was closing the keyboard after text input (n=7). The virtual keyboard automatically opens and closes by touching the empty entry fields. Apparently, this procedure was not intuitive for many participants, as most participants spent a long time searching for the keyboard and tried touching several different buttons. The participants needed significantly less time conducting the tasks on the PC in comparison to the tablet (41 s/ 76 s, T=-2.573, p=.013). In this task 66.7 % of the subjects using the PC and 48 % of the tablet users were successful (n.s.).
Task 2: Write a comment The second task was to comment on the discussion topic in the forum: "How do you remember important dates?" The major challenge for this operation on PC was finding the correct menu option in the three-level hierarchical system (n=9). On the tablet, many participants made mistakes when open and closing the keyboard after entering a comment (each n=6), and similar to PC choosing the right area on the main page proved difficult (n=6). Due to the fact that the participants were allowed write any comment irrespective of length, the time was not measured during typing. Nevertheless, the participants needed more time for this task on the tablet than on the PC. However, the difference was not statistically significant (95 s/ 78 s, n.s.). The success rate showed no essential differences between operation on PC and tablet (28 %/ 33.3 %, n.s.). Generally, this task led to major problems among the participants; therefore the lowest success rate of all tasks was achieved on this task.
Task 3: Return to the main page Afterwards, the users had to return to the homepage of the platform. There were three ways of doing this: By choosing the return button or the "Home" symbol from the platform's navigation bar, or the tablet's own return button which could be used to return to the previous webpage. The main problem was that the participants did not recognize the "Home" symbol which depicted a house, as a link to the main page, hence they often use the return button. There were no significant differences between the users who used the PC and the Tablet users regarding the duration for the task (10 s/ 12 s, n.s.). There were also no statistical significantly differences in the success rate -on PC 70.8 % of the participants were successful and on tablet only 48 % succeeded.
Task 4: Write a message
The fourth task for the participants was to write a message on the platform. Similar to the second task the time was not measured during text input. Both on PC and tablet, the main problem was that the participants chose a wrong area on the main page (n=10, n=9). Some of the tablet users had problems with closing the keyboard to send the message (n=7). Even in this task the participants who used the PC needed significantly less time than the seniors who used the tablet (56 s/ 75 s, p=.018). However, there were only few differences in success rate -50 % of the PC users and 40 % of the tablet users succeeded.
Task 5: Adjust a setting In the fifth task, participants were asked to open the "settings" menu and choose the option that they would like to be informed via email about news or changes on the platform. In contrast to the previous tasks, the tablet group performed significantly better on this task (56 %) compared to the group who used the PC (12.5 %, χ²=10.23, p=.001). Furthermore, the participants using the tablet did not needed significantly less time for solving the task than those using the PC (61 s/ 74 s, n.s.).
Task 6: Start an audio-video call
The last task for the participants was to start an AV call. The most frequent mistake both for the PC and tablet users was that the participants were not able to choose a contact to start the call (n=18, n=17). The success rate of the seniors using the tablet was higher (36 %) than the success rate of the PC users (29.2 %, n.s.). However, hardly any differences were found regarding the duration of solving the task between the PC users (57 s) and the tablet users (56 s, n.s.; table 1). 
Preferred terminal of older adults
In a short questionnaire, the participants were asked about their preferred input device. For a longterm operation of the platform, 83.7 % of the older adults rated the PC as more suitable. For nearly 70 % of the participants, the use of the PC was easier than operating the platform with a tablet. Accordingly, two thirds would prefer to use the PC at home when handling the platform (figure 4). The graphical interface was rated as mostly equivalent on both devices. In contrast, the PC received better ratings regarding suitability and simplicity whereas almost half of the participants believed that the general operation of a tablet would be easier to learn (figure 4). Furthermore, the participants were asked about the subjective advantages of both devices (table 2) . The main advantage of the tablet was seen in the portability of the gadget. The main advantage of the PC was the greater size of the screen in contrast to the tablet. 
Limitations
In the present study we investigated a small homogenous sample, which included primarily well educated and study-experienced older adults. Because of the homogeneity of the sample, it is possible that our findings will not apply to samples that are more heterogeneous. Furthermore, a generalization of the findings is not possible because of the use of the specific LeVer Platform.
Conclusion
Although there has been some research investigating the differences between several input devices, the present study has found new results for the elderly in this field of research. In contrast to previous studies, which showed significant differences between the mouse and touchscreen operation, there were only small differences between the input devices in the present study. Neither research better performance with mouse interaction [16, 17] nor studies claiming that touchscreens are more suitable for input can be confirmed with this study. There were only marginal differences in performance speed and success rate between PC and tablet. In the first run, tasks requiring text input could be solved faster and with more success on the PC. However in the second run, the gap between performance in mouse and touchscreen was reduced. After the second run, participants showed no performance differences between tablet and PC. This result seems quite remarkable, considering that the majority of participants reported frequent use of a computer but had little or no experience with touchscreen devices. After a short introduction and a brief practice run, the older adults were able to operate the touchscreen device. This finding may have been influenced by the high technology interest and technology competence within our sample. Similar to the experiments of Meyer et al. [16] and Sears and Shneiderman [17] the subjects preferred the mouse as an input device. This may have been due to the high computer experience of the majority of the participants. In concurrence with findings of Holzinger [10] , who reported that the touchscreen is the most natural of all input devices and even children can easily learn how to use it, the participants of the present study also reported that touchscreen operation was easier to learn than mouse use. With an extensive teaching concept both input devices can be learned by older adults. Due to the significantly decreased number of errors in the second run, we can assume improved performance with appropriate training. From the results, there are requirements for UI designers and future work. Especially an improvement of the keyboard must be focused when designing online platforms on a touchscreen device for older adults. The results of Robert et al. [18] already show, that a large number of steps overwhelm older adults with Alzheimer disease, and lower the benefits of a game. Utilizing less steps and creating a flat web site hierarchy with fewer subpages can be essential in developing senior-friendly web pages to avoid navigation mistakes. In addition, a senior friendly manual and a support system must be prepared for the older adults when conducting a study as well as when leaving older adults alone with the devices. To ensure older adults can handle a webpage for serious gaming they should train independently. To validate these results, future studies with a longer period of investigation with a larger sample in more diverse populations should be conducted. Long term studies should also be conducted to investigate long term usage of the devices.
Key points:
 The study shows that the time required for tasks and the success rate are not significantly constrained by the input device  Training and technical assistance seem to be essential for both tablet and PC usage  Opening and closing the keyboard on a touchscreen device must be more intuitive  There are differences in types of errors -with the tablet the participants made more mistakes in tasks which required text input  There is a need for more research in differences between several input devices with a larger sample and a longer use of the devices  Motoric and sensoric abilities of the target group must be focused when designing a serious gaming platform for older adults
